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background: In pediatric heart failure, systolic to diastolic duration ratio (SD ratio) may be an age-independent marker of disease. SD ratios are 
increased in cardiomyopathy and hypoplastic left heart syndrome. We analyzed SD ratio and exercise performance in children with and without heart 
disease.
methods: In this study, 56 children with structural heart disease and 94 age-matched controls (Table) underwent clinically indicated Bruce 
treadmill maximum exercise stress echocardiograms. All reached ≥85% of maximum predicted heart rate (HR). Baseline and peak SD ratios were 
calculated from color tissue Doppler velocity traces, defining systolic duration as time from onset of QRS complex on ECG to end of isovolumic 
relaxation wave.
results: SD ratio increased significantly with exercise stress in diseased hearts but not in controls (Table). Baseline SD ratio weakly correlated 
with exercise time for all patients (R -0.22; p<0.01) but not for controls alone. There was a strong correlation of HR and baseline SD ratio (R 0.78; 
p<0.001) but not for HR and peak SD ratio. Groups were otherwise comparable (Table).
conclusions: In this study, the presence of structural heart disease altered the normal exercise response of the systolic to diastolic duration ratio 
in children (despite normal baseline SD ratios and exercise times). Only diseased hearts showed an increase of the SD ratio with stress: In controls 
SD ratios were maintained. This marker appears to be highly sensitive for subclinical cardiac dysfunction.
Effect of Exercise Stress on the Systolic to Diastolic Duration Ratio in 150 Children
Parameter Diseased (n=56) Controls (n=94) P value
Age (years) 13.0±3.5 13.2±3.2 NS
Height (cm) 152.5±20.5 155.4±17.8 NS
HR pre (bpm) 90.6±16.8 88.9±15.1 NS
HR post (bpm) 194.4±8.7 196.8±9.5 NS
HR post (% predicted) 93.3±4.7 94.5±5.1 NS
Exercise time (min) 12.8±2.7 12.7±2.4 NS
Peak MET 14.9±3.3 14.7±2.9 NS
SD ratio pre stress 0.86±0.22 0.86±0.22 NS
SD ratio post stress 0.94±0.24 0.85±0.17 P<0.01
